The role of cyclic AMP in modulating cytotoxic T lymphocytes. II. Sequential changes during culture in responsiveness of cytotoxic lymphocytes to cyclic AMP-active agents.
Agents that increase cyclic AMP (cAMP) levels inhibited the activity of cytotoxic T lymphocytes (CTL) obtained from spleens of mice immunized with allogeneic cells. Cultured CTL, however, were desensitized to cAMP-active agents, in that the capacity of these agents to inhibit the activity of cultured CTL was markedly reduced. The capacity to inhibit CTL activity was reduced more rapidly for some agents than for others; the percent inhibition by histamine and PGE2 was reduced after 4 hr and was reduced more than 20% after 24 hr, whereas the percent inhibition by dibutyryl cAMP, theophylline, and cholera enterotoxin was reduced less than 6% after 24 hr, and was reduced significantly only after 48 hr. Culture in the presence of antigen accelerated desensitization to the latter three agents. CTL populations were also tested for their capacity to increase cAMP levels in response to agonists. The capacity of histamine to increase cAMP levels of the CTL was lost within 4 hr (i.e., as rapidly as its capacity to inhibit CTL activity) and was never restored, whereas the capacity of PGE2 to increase cAMP levels persisted throughout culture. These results suggest that culture induces multiple alterations in cAMP metabolism of CTL. These alterations, which result in dissociation of CTL activity from cAMP-mediated regulatory steps, may include loss of histamine receptors and/or histamine receptor-adenylate cyclase coupling, and also loss of one or more biochemical reactions that link elevated cAMP levels to inhibition of lysis.